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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 10
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1
SHOCK ABSORBER FOR DRAWER

CROSS-REFERENCE TO RELATED PATEN'T
APPLICATION

This application claims the benefit of Korean Patent Appli-

cation No. 10-2008-0020681, filed on Mar. 5, 2008, 1n the
Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein 1n 1ts entirety by reference.

BACKGROUND

1. Field

The present mvention relates to a shock absorber for a
drawer. More particularly, the present invention relates to a
shock absorber for a drawer, which can be silently operated
by absorbing impact generated when a drawer 1s dosed.

2. Description of the Related Art

In general, a shock absorber for furniture allows a door or
a drawer to be smoothly dosed by absorbing impact generated
when the door or the drawer 1s opened or dosed, thereby
reducing noise and 1mpact.

Korean Patent Registration No. 10-0663751 filed by

present applicant discloses one example of a shock absorber
for furniture.

In brief, Korean Patent Registration No. 10-0663751 dis-
closes a damper for furniture that comprises a body. The body
has a fluid sealing, which 1s formed with holes 1n the center
portions thereof, and a fixing member at both sides thereot,
and a fluid chamber therein. Further, first and second rods are
coupled with both sides of the fluid chamber of the body while
interposing a check guide and a check valve therebetween.
The fluid chamber 1includes an inclination section that has an
inner wall with a predetermined slope at the left end thereof.
Further, at least one cutting groove having a predetermined
depth 1s formed 1n the inner wall of the inclination section.

However, the cited art may not sufficiently attenuate
impact force.

SUMMARY

Additional aspect and/or advantages will be set forth 1n part
in the description which follows and, 1n part, will be apparent
from the description, or may be learned by practice of the
invention.

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the cited art. An
embodiment of the present invention 1s to provide a shock
absorber for a drawer, which can be silently operated by
forming a first section for absorbing and decreasing initial
strong 1mpact, a second section for further reducing the
impact, and a third section for enabling the drawer to be
closed 1n a no-load state.

According to one aspect of the present invention, there 1s
provided a shock absorber for a drawer including: a damping
section filled with fluid and primarily absorbing impact; a
body including a deceleration section, which secondarily
absorbs the impact, and a no-load section 1n which no 1impact
exists; a buffering member inserted 1nto the body to receive
the fluid-pressure; and a piston member coupled with a piston
rod, which passes through the bulfering member, and
installed 1n the body to press the bufiering member, wherein
the piston member passes through the damping section, the
deceleration section and the no-load section.

The damping section has a tapered portion in such a man-
ner that the inner diameter of the damping section 1s reduced
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2

from the opening to an inner side of the body, and a plurality
of first guide protrusions are radially formed on the tapered
portion.

A diameter of the damping section defined by the first
guide protrusions 1s identical to an mmner diameter of the
piston member.

The mnner diameter of the deceleration section 1s 1dentical
to the diameter of the damping section defined by the first
guide protrusions.

The no-load section has an inner wall portion in which the
inner diameter of the inner wall portion 1s increased toward
the rear end of the body, and a plurality of second guide
protrusions are formed along the circumierential surface of
the inner wall portion.

A diameter of the damping section defined by the second
guide protrusions 1s identical to the mmner diameter of the
piston member.

The buffering member includes an expandable member,
which 1s formed with a through hole at the center portion
thereof, a packing member, which 1s formed with a through
hole at the center portion thereof while closely making con-
tact with one end of the expandable member, and a cover
formed with a through hole at the center portion thereof and
doses the front openming of the body.

The piston member includes a rod, which passes through
the center of the buffering member, a stopper, which 1s
coupled with the rod while supporting the expandable mem-
ber o the bulfering member, and a piston support and a piston
coupled with the rear end of the rod.

According to an aspect of the present mmvention, high
impact force generated when a drawer 1s dosed can be
absorbed and sequentially distributed, so that the drawer can

be silently operated.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1 1s an exploded perspective view illustrating a shock
absorber for a drawer according to an aspect of the present
invention;

FIG. 2 1s an assembled perspective view 1illustrating a
shock absorber for a drawer according to an aspect of the
present invention;

FIG. 3 1s an enlarged sectional view illustrating the damp-
ing section of FIG. 2;

FIG. 4 1s a sectional view taken along line I-I' of FIG. 3;

FIG. 5 1s an enlarged sectional view 1llustrating the no-load
section of FIG. 3;

FIG. 6 1s a sectional view taken along line II-1I' of FIG. 5;

FIG. 7 1s a perspective view 1llustrating the piston member
according to an aspect of the present invention;

FIG. 8 1s a sectional view illustrating the piston member of
FIG. 7;

FIG. 9 15 a sectional view illustrating a state in which a rod
1s maximally withdrawn;

FIG. 10 1s a sectional view illustrating a state in which arod
1s being mtroduced; and

FIG. 11 1s a sectional view illustrating a state in which arod
1s completely mtroduced.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

Reference will now be made i1n detail to the embodiments,
examples of which are illustrated 1n the accompanying draw-
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ings, wherein like reference numerals refer to the like ele-
ments throughout. The embodiments are described below to
explain the present invention by referring to the figures.

FIG. 1 1s an exploded perspective view illustrating a shock
absorber for a drawer according to an aspect of the present
invention, and FIG. 2 1s an assembled perspective view 1llus-
trating the shock absorber for a drawer according to the
present invention.

As illustrated 1n FIGS. 1 and 2, the shock absorber A for a
drawer according to the present invention includes a body 2
f1lled with fluid, a piston member 4 and a buffering member 6.
The piston member 4 1s mnserted into the body 2 while being
coupled with a rod 42. The builering member 6 1s 1installed 1n
the body 2 to prevent the body 2 from being broken by
receiving pressure change of fluid when the piston member 4
moves forward and backward.

Referring to FIG. 2, the body 2 has a cylindrical shape and
a space section 20 filled with fluid. Further, the body 2 has a
front end, at which an opening 1s formed, and a dosed rear
end.

The flmid includes typical o1l. Preferably, the fluid includes
silicon o1l.

The space section 20 of the body 2 includes an expanded
section 22 in which the bufiering member 6 1s installed adja-
cently to the opening, a damping section 23, a deceleration
section 24 and a no-load section 25 1n which no 1mpact exists.
The damping section 23 1s positioned consecutively to the
expanded section 22 to primarily absorb impact force of the
rod 42 mnserted into the body 2 by impact. The deceleration
section 24 secondarily absorbs the impact force.

The expanded section 22 has a diameter greater than that of
the damping section 23, and has an annular stepped portion
222 at the inner side thereof.

FIG. 3 1s an enlarged sectional view illustrating the damp-
ing section of FIG. 2 and FIG. 4 1s a sectional view taken
along line I-I' of FIG. 3.

Referring to FIGS. 3 and 4, the damping section 23 has a
tapered portion 230 1n such a manner that the inner diameter
of the damping section 23 1s reduced from the opening to the
inner side of the body 2. A plurality of first guide protrusions
234 are formed along the inner circumierential surface of the
tapered portion 230 of the damping section 23.

The first guide protrusions 234 have a predetermined
length, respectively, and are radially formed in the inner
peripheral surface of the damping section 23.

PA diameter defined by the first guide protrusions 234 1s
identical to a diameter of the piston member 4 and an 1nner
diameter of the deceleration section 24.

As can be seen from FIG. 3, the first guide protrusions 234
are tapered such that the rear end of the first guide protrusions
234 mates with the inner peripheral surface of the decelera-
tion section 24.

Referring to again FIG. 2, the inner diameter of the decel-
eration section 24 1s 1dentical to the diameter defined by the
first gmide protrusions 234. This 1s for facilitating movement
ol the piston member 4.

FIG. S 1s an enlarged sectional view 1llustrating the no-load
section of FIG. 3 and FIG. 6 1s a sectional view taken along
line II-II' of FIG. 5.

Referring to FIGS. 5 and 6, the no-load section 25 has an
inner wall portion 250 1n which the inner diameter of the inner
wall portion 250 1s increased toward the rear end of the body
2. A plurality of second guide protrusions 256 are formed
along the inner circumierential surface of the mner wall por-
tion 250.

In detail, as 1llustrated in FIG. 5, the inner wall portion 250
includes an expanded section, which 1s located consecutively
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4

to the deceleration section 24, and a linear section located
consecutively to the expanded section.

A diameter defined by the second guide protrusions 256
identical to a diameter of the piston member 4 and an 1nner
diameter of the deceleration section 24.

FIG. 7 1s a perspective view 1llustrating the piston member
and FIG. 8 15 a sectional view illustrating the piston member
of FIG. 7.

As 1llustrated 1n FIGS. 1, 7 and 8, the piston member 4
comprises the rod 42 having a predetermined length, and a
piston support 44 and a piston 46 coupled with the rear end of
the rod 42.

The rod 42 1s a metal rod having a predetermined length,
and has a front end bent 1n the form of substantially reverse-L
shape and a rear end formed with an insertion protrusion 422.

The piston support 44 comprises a body 442 having a
through hole 445 at the inner side thereof, an annular protru-
sion 444 and a fixing member 448. The annular protrusion
444 1s formed on the outer peripheral surface of the body 442
and has a plurality of slits 446. The fixing member 448 1s
integrally formed with the rear end of the body 442. Further,
the fixing member 448 has a cutting hole 449 that communi-
cates with the slits 446, and a stepped portion 447 at the outer
peripheral surface of the rear end thereof.

The piston 46 has a cylindrical shape with a dosed one end,
and a coupling hole 460 fitted around the fixing member 448
of the piston support 44 1s formed 1n the closed surface. The
outer peripheral surface of the piston 46 closely makes con-
tact with the inner peripheral surface of the space section 20
of the body 2 (see FIG. 1).

Referring to again FIGS. 1 and 2, the buffering member 6
comprises an expandable member 62 expanded and con-
tracted by elasticity, a stopper 64, a packing member 66 and a
cover 68. The stopper 64 prevents separation of the expand-
able member 62. The packing member 66 is 1nstalled at the
front end of the body 2 to prevent tfluid from being leaked
while closely making contact with the front end of the
expandable member 62. The cover 68 doses the front opening
of the body 2.

The expandable member 62 includes a cylindrical sponge
and repeats compression and expansion by the flmd. The
expandable member 62 prevents the body 2 from being bro-
ken by preventing the fluid-pressure from being directly
applied to the cover 68.

The expandable member 62 1s cut from the side to the
center portion thereof such that the rod 42 can be easily
coupled with the expandable member 62.

The stopper 64 1s installed at the stepped portion 222
formed at the inner side of the expanded section 22 of the
body 2, thereby preventing the expandable member 62 from
being introduced into the body 2 even if the expandable
member 62 1s expanded. The stopper 64 has a disc shape and
1s formed with a plurality of through holes 640 to facilitate
movement of the flud.

The packing member 66 1s installed adjacently to the open-
ing of the body 2 and maintains air-tightness such that the
fluid can be prevented from being leaked. The packing mem-
ber 66 comprises a seal supporter 664, which closely makes
contact with the imnner peripheral surface of the body 2, and an
o1l seal 662 coupled with the seal supporter 664.

The over 68, the packing member 66, the expandable mem-
ber 62 and the stopper 64 have a through hole at the center
portion thereof such that the rod 42 can pass through the
center portion.

Hereinafiter, the coupling state and operation of the shock
absorber having the structure as described above according to
the present invention will be described.
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First, the rod 42 1s introduced 1nto the buifering member 6
and the piston member 4.

In detail, the o1l seal 662, the seal supporter 664, the
expandable member 62, the stopper 64, the piston support 44
and the piston 46 are sequentially coupled with the rod 42.

Next, the piston member 4 1s inserted ito the body 2
through the front opening of the body 2, o1l 1s filled 1n the
body 2, and the opening 1s closed by the cover 68 such that
airtight performance can be obtained therebetween, thereby
completing the assembly of the shock absorber A according
to the present invention.

Then, the rear end of the body 2 1s fixed to the mner side of
a rail (not shown) at which a drawer (not shown) 1s installed,
and the front end of the rod 42 1s fixed to the drawer.

At this time, the rod 42 can be directly connected with the
drawer or can be folded 1n a multi-step. In addition, the rod 42
can be connected to a bracket operated 1n the rail.

Hereinafter, the operation of the shock absorber of the
present invention according to opening and closing of the
drawer will be described.

FIGS. 9 to 11 are sectional views sequentially 1llustrating,
the operation of the shock absorber according to the present
invention. In detail, FIG. 9 1s a sectional view illustrating a
state 1n which the rod 1s maximally withdrawn, FIG. 10 1s a
sectional view illustrating a state 1n which the rod 1s being
introduced, and FIG. 11 1s a sectional view 1llustrating a state
in which the rod 1s completely introduced.

In FIGS. 9 to 11, the dotted arrows indicate flow of fluid.

Referring to FIG. 9, when the drawer 1s withdrawn, the rod
1s also withdrawn, the piston member 4 stays in the damping
section 23, and the fluid stays in the rear portion of the piston
member 4.

In such a state, 1f the drawer 1s introduced, the rod starts to
be mtroduced to push the fluid of the piston 46. Thus, the tluid
1s introduced 1nto the cutting hole 449, which 1s formed 1n the
fixing member 448 of the piston support 44, through the
opening of the piston 46 by passing through the gap between
the first guide protrusions 234 of the damping section 23 and
the tapered portion 230, and then passes through the outer
surface of the body 442 via the slits 446 of the annular pro-
trusion 444.

Then, the fluid presses the expandable member 62 by pass-
ing through the through hole 640 of the stopper 64, so that the
expandable member 62 1s compressed and absorbs a part of
the fluid. Thus, the fluid-pressure can be prevented from
being rapidly applied to the cover 68, so that the body 2 can be
prevented from being broken.

The damping section 23 recerves impact force, which 1s
generated when the drawer 1s closed, for the first time, and
primarily reduces the impact force. In the damping section
23, the fluid tflows rapidly.

Referring to FIG. 10, 1f the drawer 1s continuously closed,
the rod 42 1s more itroduced. In this state, 1f the piston
member 4 reaches the deceleration section 24, the impact
force 1s reduced by about 14 to 24 of the 1imitial impact force
and the impact force 1s substantially removed while the flud
1s passing through the deceleration section 24.

In detail, the rod 42 and the piston member 4 moves right-
ward while the outer peripheral surface of the piston 46
directly makes contact with the inner peripheral surface of the
body 2. Further, the fluid 1s introduced into the cutting hole
449, which 1s formed 1n the fixing member 448 of the piston
support 44, through the opening of the piston 46, and passes
through the outer surface of the body 442 via the slits 446 of
the annular protrusion 444. Then, the fluid moves toward the
expanded section 22 and the damping section 23.
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6

In such a state, 11 the piston member 4 continuously moves
rightward and reaches the rear end of the deceleration section
24, the drawer 1s completely dosed and the impact force 1s
substantially removed.

Referring to FIG. 11, the piston member 4 moves toward
the no-load section 25 by 1nertia, and thus the fluid moves
toward the deceleration section 24.

In detail, the fluid moves through the gap formed between
the imnner wall portion 250 of the no-load section 235 and the
second guide protrusions 256. Continuously, the tluid 1s intro-
duced 1nto the cutting hole 449, which 1s formed 1n the fixing
member 448 of the piston support 44, through the opening of
the piston 46, and passes through the outer surface of the body
442 via the slits 446 of the annular protrusion 444. Then, the
fluid moves toward the deceleration section 24.

Then, 11 the drawer 1s opened, the rod 42 moves leftward
and the piston member 4 moves leftward by attraction gener-
ated 1nstantaneously, so that the fluid 1s mtroduced into the
no-load section 25 through the cutting hole 449, which 1s
formed 1n the fixing member 448 of the piston support 44, via
the slits 446 of the annular protrusion 444.

At this time, the fluid 1s instantaneously introduced 1nto the
no-load section 25 at the highest pressure. However, since the
expanded inner wall portion 250 1s formed in the inner surface
of the no-load section 25, the tluid-pressure can be distributed
and reduced. Thus, the impact force can be attenuated.

Then, as the drawer 1s opened, the rod 42 and the piston
member 4 sequentially pass through the deceleration section
24, the damping section 23 and the expanded section 22.
Thus, the fluid moves leftward.

The invention claimed 1s:

1. A shock absorber for a drawer comprising:

a body filled with fluid;

a piston member inserted into the body while being
coupled with a rod; and

a bulfering member 1nstalled 1n the body to prevent the
body from being broken by receiving pressure change of
fluid when the piston member moves forward and back-
ward,

wherein the body comprises:

a front end at which an opening 1s formed;

a closed rear end; and

a space section {illed with the fluid,

wherein the space section of the body comprises:

an expanded section 1n which the bullering member 1s
installed adjacently to the opening;

a damping section positioned consecutively to the
expanded section to primarily absorb impact force of
the rod 1nserted into the body by impact;

a deceleration section for secondarily absorbing the
impact force; and

a no-load section 1n which no 1impact exists,
wherein the damping section has a tapered portion 1n such

a manner that the inner diameter of the damping section

1s reduced from the opening to an inner side of the body,

and a plurality of first guide protrusions are formed on
the tapered portion,

wherein the piston member comprises:

a piston support coupled with a rear end of the rod; and

a piston,

wherein the rod 1s a metal rod having a predetermined
length, and has a front end bent 1n a form of substantially
reverse-L shape and a rear end formed with an insertion
protrusion,
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wherein the piston support comprises:

a body having a through hole at an inner side thereof;

an annular protrusion formed on an outer peripheral sur-

face of the body and having a plurality of slits; and

a fixing member 1ntegrally formed with a rear end of the

body, and having a cutting hole, which communicates
with the slits, and a stepped portion at an outer peripheral
surface of a rear end thereof,

wherein the piston has a cylindrical shape with a closed one

end, and a coupling hole, which 1s fitted around the
fixing member of the piston support, in the closed sur-
face.

2. The shock absorber for a drawer according to claim 1,
wherein the expanded section has a diameter greater than a
diameter of the damping section, and has an annular stepped
portion at an mner side thereof.

3. The shock absorber for a drawer according to claim 1,
wherein the no-load section has an inner wall portion 1n which
the mner diameter of the mner wall portion 1s increased
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toward the rear end of the body, and a plurality of second 20

guide protrusions are formed on the inner wall portion.

8

4. The shock absorber for a drawer according to claim 3,
wherein a diameter of the inner wall portion defined by the
second guide protrusions 1s identical to an inner diameter of
the deceleration section.

5. The shock absorber for a drawer according to claim 1,
wherein the bullering member comprises:

an expandable member expanded and contracted by elas-

ticity;

a stopper to prevent separation of the expandable member;

a packing member 1nstalled at a front end of the body to

prevent tluid from being leaked while closely making
contact with a front end of the expandable member; and

a cover to close a front opening of the body.

6. The shock absorber for a drawer according to claim 5,
wherein the expandable member comprises a sponge.

7. The shock absorber for a drawer according to claim 1,
wherein a diameter of the damping section defined by the first

guide protrusions 1s identical to an mmner diameter of the
deceleration section.
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